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cise and, therefore, has more chance ol success in
the long-term study of the significance of fish group-
ing behavior than have the more traditional biological
methods used by ecologists and eveolutionists. He
suggests that “... without invoking any bioclogical
notions ...” he can go further in the analysis of the
fundamental aspects of fish social behavior than can
those workers who econcentrate on such things as the
_ survival value of schooling. Here he would seem to
be overstating his case. It must be admitted that
there are many casual and subjective interpretations
of the functions of fish schools in the literature, but
not all biologists interested in this problem have
been subjective to the point of impotency. Most
modern behaviorists are careful to confine their
analyses within the limits of well-established bio-
logical principles. It is hard to believe that the social
behavior of fish can be adequately analyzed solely
on the basis of physical and mechanical principles,
without involving some “biological notions”.

This possible overemphasis on mechanical explana-
tions does not, however, detract from the freshness
and originality ef the paper. Breder's concepts are
hased on long and extensive experience with the
problems of fish sociology, and with such a solid
background his novel method of analysis is sure to
attract interest, Also, in spite of his obvious liking
for objective mathematical analysis, Breder does not
ignore biological principles altogether. His paper
ends with the speculation that natural selection may
have been the vital factor that allowed schooling be-

havior to evolve from more primitive forms of fish-

social organization.
Mires H. A. KEENLEYSIDE
Bicleogical Station
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Tue Puysiorocy ofF Fisues. Ed. by Margaret E.
roun. ¥olume 1, ME m: Volume 2, Be-
havior. Academic Press Inc., New York. 1957, v,
1, 447 pp., figs., tables, $12.00; v. 2, 526 pp., fgs.,
tables, $14.00.

- This work represents an effort to hring together
the large and very widely scattered body of informa-
tion dealing with fish physiology. In all, the two
volumes conaist of 24 review articles, each by a
specialist in the particular field treated.

Volume 1 is devoted largely to reviews of various
organ systems and their functions. The most exten-
sive chapter deals with respiration of both aquatic
and air-breathing fishes. This chapter, together with
that on the alimentary canal and digestion, comprises
nearly one-third of the volume. Other articles are
devoted 1o excretion and osmoregulation, skin and
scales, endocrine organs, gonads and reproduction,
and the cardiovascular system. Discussions of early
development and hatching, experimental studies on
growth, ‘and the biochemical composition of fish are
the respective subjects of the last three chapters.

The second volume is dominated by thorough treat-
ments of the nervous system, sense organs, and
.. behavior, The latter subject is dealt with in three
parts: conditioned responses, ethological amalysis of
... Bish behavior, and reproductive and parental hehavior,
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‘the egg and embryo. As a result, the significance i,
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Three short chapters are given to specialized org i
of fishes: the swimbladder, electric organs, ~ind

luminous organs. The volume is completed with 16
tions on pigments, color changes, water.quality.
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This ambitious task has been approached ig'<¥
fairly careful manner. The various sections hav
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been well integrated, as evidenced by the minime}
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amount of repetition. Furthermore, a good represend
tation of appropriate references is provided in mes
cases. Particularly well handled in regard to genersf
organization and clear exposition of presenily was
answered problems are the chapters on digestiong
endocrinology, the nervous system, and behavior, 1)¢
discussions of water-quality requirements, groe
studies, and bicchemical compesition should be
ticularly interesting to the experimental worker,
is also true of the section on physiological TicR, "
which points up the importance of heredity s& & 7%

factor to be controlled during experimentation Bf
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the use of inbred stocks. - 2

As the editor points out in her preface, the subtnh:
of each volume is “used in a very broad sense™. This™:
comment is even more applicable to the title. The:
large amount of space devoted to anatomy, histelog¥y
and behavior suggests that physiology is practicatifen
synonymous with zoology. The extra-physiclogicst
material might be considered more as an uDes
pected blessing had other areas not been uDdEge
played. However, two subjects which should haee
rated chapter headings are practically ignored
muscle physiology and intermediary metabolism. Tht
latter important field is mentioned only secoDAAINE.
in regard to endocrine functions and development ¥

the chapter dealing with the biochemical compositiee.
of fish is left largely to the imagination of the readtés
Muscle physiology is not discussed at all I S ;_
work has been carried out in these fields {(a condiliee
which is especially true in the case of intermediBig
metabolism), the correspondingly large \'?ld.,,?f; o
information should be clearly outlined in &8 DO,
which purports to indicate “gaps in knowledge SR,
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possible fruitful lines for further re;search':"i;

The many excellent presentations which hﬂg.”; o
incorporated into this work make it an S8R}
reference for those who have a special ntere®. /=,
functional studies of fishes. The two volumes TCE -y
sent the most complete accumulation of informaties .
of this kind. Furthermore; because of the considet aﬁl
quantity of general information on fich zoology WRASEE
has been included in The Physiology of F ﬂg;ﬁ;
also warrants the attention of the general. aslt;
fishery biologist. A
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FisuiNe AMONG THE INplans oF INORTHWZC ooy
Catrrornia. By A. L. Kroeber ond S. J-I /7%
( Anthropological Records, Veol. 21, No. 1 " 196
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